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SOLUTIONS:

1.C. 22029,52024 _
(22024 52024 )-25 =32:1022* which is 32
followed by 2024 zeros. Sum = 5.

2. A. f(x)=48"".

F(2k) = 423D 2 2325 T4 be equal

to 72, the exponent must be -1. So
6k+5=—-1and k=-1.

3. B. 2=logy(x+1)—log;(x).

+1 x+1 1
10g3(JC J=2.i=9. X=—.
X 8

X

4. B. A sketch shows that the graph must
open downward, so the equation must be

y=a(x+6)>+2, a<0. To getfrom the
vertex to a positive x-intercept, the y-
intercept must be

positive. So c is positive. We are told that
one x-intercept is negative. Let’'s say one
root is 1, and that would make the
distance from the axis of symmetry
(x=-6) to that root is 7. That would make
the other root at -6 — 7 = -13. That would
make y=-k(x+13)(x—1) for k positive

which makes y =—k(x*+12x—13). That
means b is negative. You can do that
reasoning with constants: Let the

root be n for n a positive number.

That makes distance to the axis of
symmetry n+6. The other root is

-6 — (n+6) = -12-n. The equation is then
y=—k(x—n)(x+12+n),k>0. b would be
12+n+n= 12+2n, all times a negative
leading coefficient. Since n is positive,
b is negative. Only a and b are
negative.

5. D. Using the intercept form of an

equation, L; has equation Yo
.3
3x+4y =12 and slope is e L, has

slope % and equation 4x-3y=18.

3(3x+4y=12)+4(4x-3y=18) gives

25x = 108. So x= .28
25

6. D. For x<4,2+4—-x<x. 2x<-6.
x>3. That gives (3, 4]. For x>4,
2—(4—x)<x. -2<0 which is true
for all x greater than 4. That gives
[4, ). That makes the solution (3,).

7. C. Letx=10a+b andy=10b+a
forasumof 1la+11b = 11(a+b). To be
a perfect square, a + b=11 or 11(4) or
11(9)... but since a and b are single

digits, a + b =11. C is the only choice
possible.

8. A. x+y=4 and x—y=-3. Add to get

2x=1.x=Y%.y=7/2. 954 =
34128 =384.

9. D. The discriminant of 4x* —x+/2 +1 is
2-4(4)(1)=-14. The discriminant of

23 +he+ k% is k2 —4Q2)(k*) =-Tk>.

So -14= 2(—?1{2). Since K is positive,
k=1.
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10. A. For any positive
k, the 2" inequality
has a positive x-

intercept and a
positive y-intercept
and the solution set is

above the line. The / \

first inequality is also shaded upward for
for the solution set. A is not possible. B is
possible for k greater than 1. C is
possible for some k>9. D is possible

for some k greater than 3.

1. B. f l(x):x=4Jy-1+2, for x>2.
f“(x)=(’“‘2

2 2
(x+l—2] Ny [x—lj _3
4 4

(x—])2 =48.x = 1+43 forx> 1.

2
J +1. ' (x+1)=4 for

12. A, y=[x—%]2 (x-8)=

[x2 —x +%)(x—8). We want the
coefficient of the x> term: —8x —x°.
Answer = -9.

13. B. To have the two numbers have a
small difference, we want them to be
close to the square root of 2024.
2024 =
4(506) =8(253) =8(11)(23) = 44(46) .

So ‘x—y‘ =2.

14.B. y=4x—3 S0 6x+4(4x—3)=—1.

22x-12=-1. x="%.y=-1. The sum
is — Ya.
15. C. B
(2x—1)/2x4—x3—14x2+cx+d
(0 2axt=i?)
—14x? +ex+d
-(—14x% +7x)
(c—Tx+d
T—c
((c=T)x+
((c=7) 5 )
d-1i o
2 2
SO 2d+c¢=9
2 2

16.D. 4x*+y° =4, xTJ'%:l' The

ends of the major axis are (0, 2) and
0,-2). *>+b*>+c*+d*>= 0+4+0+4=8.

17. C. For f(x)=x*>—4x+P to have
exactly one real root, it must be
(x—2)* at x=0 sox=2. Ifthisis
lowered 100 units, we have the
equation would be f(x)= (x=2)* =100
= x> —4x-96 = (x—12)(x+8) S0, roots
becomex=12and x=-8. Q+R+S8=
2+12-8=6.

18.A. x> —x=5, has solutions

po it Vl';(l)(_s) = %i@ which
J21

has real components %i > The

product is 1 2 =-5.
4 4
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19. A. f(x)=x6". f(6)=6:6°=6".
f(=6)=—66"°=—6". f(6)=f(-6)k,
7
SO 6/ =—ke67. k=—6—5=—6]2.
p=
D. 5% +5=6+5". Let a =5 .
a*—6a+5=0. (a=5)a—-1)=0.
5*=5o0r 5" =1.S0 x=1or x=0.
+1=2o0r1.

20. D

21. C. 4x+43y=2,—-x+5y=-12.

Add the first equation to four times
the second. 23y = -46. y = -2.

22. D. f(O)+f(D)+f(2)+fB)+f(4)=
2+4+8+4+8 =26

C_96=C.SC—02=C—96.

23. A.
5-c
2 —4c-96=0. (c—12)(c+8)=0 and
for ¢>0, ¢ =12. The line with slope
12 through (5, 12) and (12, 96) has
equation y=12x-48.

30 30,30
24 A 1877 _ 37746 _330

= 3615_ 630

2
25. D. (x+l:\/§] N x2+2+i2:3

X X
2
x2+i,:1. [x2+i2] =1.
X X
4 1 4 1
X +2+—4=1. X +—4=—1. From that
X X

point on, squaring keeps getting values

of x” +Lp=—1 for p in the form 2" .
X

Given the information that all equations
with powers of x which are multiples of
8 have solutions the same, and
verifying that 2024 is divisible by 8, we
get the answer of -1.

1 —
x+2 x-2
x#+2. g(f(x)) will also have the
1 |

26. C. f(x)= has domain

restriction that f(x) = - >1.
x+2 x-2
ol
x—2—@+2XJr—4ZO-
x* -4 x* -4
2 2
Mzo. %20. So now we
x“ =4 x“—4
check intervals on the number line with
endpoints -2, 2, 0. . + + -
Domain is
(-2,2).

27.D. f(x)=—(x’—14x> +49x) =
—x(x——?)z.
A quick sketch has the roots at 0 and 7.

and since we

have an even
power at x=7

the graph

does not change
sign before and
after. So the

graph is less than
0 from x=0 to x=7, not inclusive and
then to infinity. That gives over the
interval [-10,10], 1, 2, ..., 6, 8, 9, 10

which is 9 integers.
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28. C. log, (1og2 (log; (loggg (N)))) =2024,
(log2 (log, (loggy(N)))) =624,

(]0g2 (logﬁo(N))) = 262024

2024
(loggo(N))= 2%

62(!24
N = 6022 . This means we have
prime factors 2, 3 and 5 only.

29. B. (6,3): 3=-|6+a|+b and 3=|6|+c
gives ¢ =-3,and h=3+[6+a|.
(-3,0): 0=—|-3+a|+b. b=|a-3|.
SO |a—3|=3+|6+4|. For a>3,

a-3=3+6+a. No solutions. For
-6<a<3. —a+3=3+6+a.a=-3.
For a<-6, -a+3=3+-6—a.

No solutions. So,a=-3and b = 6.
y=—‘x—3‘+6 and y=‘x‘+c do

contain the given points. a+b—-c=
-3+6—-(-3)=6.

30. B. (2-2i)° =2%(1-i)® =2%(-2i)*
=2816) = 2%2* =22 . p=12.




